Although the primary aetiological factors responsible for causing polymyositis remain to be fully identified, immunological mechanisms of both cell mediated and humoral type are clearly important.'2 The deposition of immunoglobulins and complement within inflamed muscle has been extensively studied34 as has the infiltrating mononuclear cell population, using monoclonal antibodies to lymphocytes and their subsets on tissue sections. '9 In vitro there is increased lymphocyte mediated autoreactivity to skeletal muscle in polymyositis,0'°and this type of cell mediated immune reaction is considered to be of major aetiological importance.
Target cell expression of HLA antigens is vital in the generation of cell mediated immune reactions. These membrane glycoproteins, of which there are two main families-class I (HLA-A,B,C) and class II (HLA-DR)-have a central immunoregulatory role. T lymphocytes must recognise these components to become activated by antigen.'213 Specifically, the T8 (suppressor/cytotoxic) subset of lymphocytes interact with class I antigens and T4 (inducer/helper) subset with class II.1214 Class I antigens are widely distributed in normal tissues in man, being present on the cell membranes of virtually all nucleated cells.'5 Class II Accepted for publication 19 November 1987 expression is, however, more restricted, being found predominantly on cells of the lymphoreticular system, vascular endothelium, and some epithelia."' Normal skeletal muscle does not express HLA-DR.'' Aberrant expression of class II histocompatibility antigens is considered to have a clinically important role in the aetiology and pathogenesis of various autoimmune disorders, including autoimmune thyroiditis,"' type I diabetes mellitus,'9 and primary biliary cirrhosis.20 Myocyte expression of HLA-DR was therefore compared in biopsy specimens from polymyositis and those from other muscle disorders, which also had a prominent inflammatory cell infiltrate. Concurrently, cellular infiltrates were characterised using monoclonal antibodies to mononuclear cells.
Material and methods
A series of muscle biopsy specimens from 15 cases of clinical polymyositis were available for study; all had typical diagnostic histological features2' including an inflammatory infiltrate. For comparision, we selected a group of specimens which were not of primary inflammatory muscle disease, but which also had a high mononuclear infiltrate. In this group were six cases of muscular dystrophy (two Duchenne, four facio-scapulo-humeral) and one of acute denervation Skeletal muscle expression of HLA-DR in muscle disorders (motor neurone disease). Twelve entirely normal biopsy specimens were also included in the study.
All specimens were obtained by needle biopsy from the quadriceps muscle-vastus lateralis. Shortly after biopsy tissue samples were snap frozen in isopentane in liquid nitrogen. Frozen cryostat sections 8 gm thick were stored at -25°C for both conventional histological and histochemical studies as well as for immunohistochemical analysis.
IMMUNOHISTOCHEMISTRY
To investigate myocyte expression of HLA-DR and to characterise the inflammatory infiltrate, serial unfixed frozen sections were stained by a three stage alkaline phosphatase-antialkaline phosphatase (APAAP) technique using the following commercially available monoclonal antibodies as primary antisera: Dako HLA DR (M704:Dako) This reacts with the f chain of products coded for by the gene loci DP, DQ, and DR,22 and was diluted I in 20 in Tris buffered saline (TBS). MTJ (Eurodiagnostics) This identifies all T lymphocytes and macrophages23 24 and was diluted 1 in 10 in TBS.
MBI (Eurodiagnostics) This identifies all B lymphocytes and a proportion of T lymphocytes2"'4 and was diluted 1 in 20 in TBS.
Briefly, the APAAP technique was performed as follows. Sections were preincubated with normal rabbit antiserum (I in 5 in TBS;Dako) to reduce nonspecific background reactivity, then allowed to react overnight with each of the three primary antisera at 4°C. The secondary antiserum (rabbit antimouse, 1 in 50 in TBS;Dako) was then added, followed by .he APAAP complex (1 in 100 in TBS;Dako). A red reaction product was generated by the developer consisting of fast TR red with naphthol ASBI phosphate in veronal acetate, levamisole being added to block endogenous phosphatase activity. Controls had primary antibody omitted.
MUSCLE EXPRESSION OF HLA-DR
Muscle fibres were only considered positive for HLA-DR when circumferential sarcolemmal staining was present. The presence or absence of muscle cytoplasmic staining was also noted. Sarcolemmal reaction intensity was compared with that of stromal mononuclear cells and vascular endothelium, both ofwhich are normally known to express HLA-DR," thereby acting as positive internal controls. Intensity of reaction was graded from I + to 3 + corresponding to weak, moderate, and strong staining.
INFLAMMATORY CELLS
With the antibodies MB1 and MTI the morphological cell types identified, together with their distribution within the specimens, were defined. The approximate proportion ofthe total mononuclear infiltrate reacting with each antibody was also determined. Sections stained with all three antibodies were used to quantify subjectively the magnitude of the inflammatory infiltrate from I + to 3 + (sparse, moderate, and heavy).
Results

MUSCLE EXPRESSION OF HLA-DR
Muscle fibres within all 12 normal muscle biopsy specimens were negative for HLA-DR. By contrast, groups of muscle fibres in all 15 cases of polymyositis expressed this antigen (fig 1) . Circumferential sarcolemmal staining was moderate or strong in all cases, and diffuse weaker cytoplasmic reactivity was seen in all but one case (table). Fibres exhibiting cytoplasmic staining also had positive sarcolemmal staining but the reverse was not true. Small fibres in polymyositis tended to exhibit stronger sarcolemmal and cytoplasmic staining, these generally being situated in close proximity to the mononuclear infiltrate, often in a In all specimens from diseased muscle the antibody MTI positively identified most of the total cellular infiltrate by surface staining. Cells that were morphologically small lymphocytes and other, larger cells with the appearances of macrophages were stained with this antibody. This contrasted with MBI positive cells, which morphologically were all lymphocytes and were found in only small numbers in all abnormal specimens. Surface staining of lymphocytes was also seen. Virtually all of the infiltrating mononuclear cells, both of lymphoid (including small) and macrophage (including large) type, expressed HLA-DR.
Myocyte expression of HLA-DR generally paralleled the magnitude of the total inflammatory infiltrate in polymyositis: cases in which the infiltrate was moderate or heavy usually exhibited strong sarcolemmal positivity (table) .
Discussion
In all cases of polymyositis, skeletal muscle expression Skeletal muscle expression ofHLA-DR in muscle disorders 413 of class II histocompatibility antigens (HLA-DR) occurred as shown using a three stage APAAP technique with a monoclonal antibody to P chains of this glycoprotein. Expression can therefore be considered to be aberrant; normal skeletal muscle does not express this antigen, and this was confirmed in this study and has been previously described by others.5`7
To our knowledge, this is the first time that clearly defined muscle expression of HLA-DR has been described in any muscle disorder, although two immunohistochemical studies56 have described ill defined, hazy deposits of this antigen around and within damaged muscle fibres, but in only a small proportion of cases of polymyositis. Possible reasons for the failure to demonstrate HLA-DR expression on muscle fibres in all cases of polymyositis in these studies could be that a different monoclonal antibody was used (DA2) and that the less sensitive techniques of indirect immunofluorescence5 and indirect immunoperoxidase6 were used. Other studies have used antibodies to class II histocompatibility antigens to characterise the inflammatory infiltrate in polymyositis and dystrophies, but no mention of muscle reactivity was stated.825
Muscle expression of HLA-DR seems to be specific for the group of primary inflammatory myopathies collectively termed polymyositis. None of the cases of muscular dystrophy or the single case of acute denervation exhibited this feature. In these latter disorders the inflammatory infiltrate was considered to be a secondary response to muscle fibre degeneration or death, in contrast to the situation in polymyositis in which cell mediated immune damage to skeletal muscle was most likely a primary pathogenetic mechanism.`21011 Our finding of HLA-DR expression on muscle fibres only in polymyositis is supportive evidence for the possible key part played by aberrant expression of this important glycoprotein in the aetiology and pathogenesis of this disorder. Similar findings have been described in other autoimmune type diseases-for example, of the pancreas,'9 thyroid,'8 and bile ducts.' In the pathogenesis of these disorders aberrant HLA-DR expression probably leads to activation of T4 (helper) lymphocytes,'4 thereby triggering cell mediated immune damage.
In other organs and tissues, however, expression of class II antigen by the parenchymal cells occurs during inflammation as a non-specific response to the presence of an inflammatory infiltrate, irrespective of the precise aetiology of the inflammation. This has been described in pulmonary alveolar epithelium,26 duodenal mucosa, and in the colon,28 as well as in a range ofother tissues. It is most likely that induction of HLA-DR in these situations occurs in response to the presence of the lymphokine y-interferon, although other soluble mediators may be important.29 Nonspecific induction of HLA-DR expression, however, is not apparent in skeletal muscle. No expression was found in biopsy specimens from muscular dystrophy or in the solitary case of motor neurone disease, despite the intensity of the inflammatory infiltrate present in the cases selected (table) .
Our findings concerning the characterisation of the inflammatory infiltrate agree with those of previous studies.69830 In both polymyositis and dystrophies with an inflammatory component T lymphocytes and macrophages are the predominant cell types, with only small numbers of B lymphocytes being found. The distribution of the inflammatory cells in each biopsy was also characteristic for the disorders studied.
HLA class I (HLA-A,B,C) antigen expression by skeletal muscle differs from that described here for HLA-DR. Although normal muscle is also negative, 3' increased muscle fibre expression of HLA-A,B,C is found in a variety of disorders including polymyositis and muscular dystrophies.63' Its presence on muscle fibres is therefore not specific for any particular group of muscle disorders.
The specificity of HLA-DR expression by skeletal muscle in polymyositis may prove of value in histopathological diagnosis. Many disorders, including dystrophies (especially facio-scapulo-humeral dystrophy),23' often have a pronounced inflammatory component. Although clinical and histological features are used to differentiate these conditions in most instances, muscle expression of HLA-DR may be a useful adjunct in especially problematic cases.
